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ELECTRON EMISSION DEVICE 

CROSS REFERENCE TO RELATED 
APPLICATION 

0001. This application claims priority to and the benefit 
of Korean Patent Application No. 10-2005-0026990, filed 
on Mar. 31, 2005, in the Korean Intellectual Property Office, 
the entire content of which is incorporated herein by refer 
CCC. 

BACKGROUND OF THE INVENTION 

0002) 1. Field of the Invention 
0003. The present invention relates to an electron emis 
sion device, and in particular, to an electron emission device 
which has driving electrodes with improved shape at the 
cross regions thereof to lower capacitance value and to 
minimize (or reduce or prevent) signal delay. 
0004 2. Description of Related Art 
0005 Depending upon the kinds of electron sources, 
electron emission devices can be classified into those using 
hot cathodes, or those using cold cathodes. 
0006 Among the electron emission devices using the 
cold cathodes, there are a field emitter array (FEA) type, a 
Surface conduction emission (SCE) type, a metal-insulator 
metal (MIM) type, and a metal-insulator-semiconductor 
(MIS) type. 
0007 An FEA-type electron emission device includes 

first and second Substrates for forming a vacuum chamber 
(or a vacuum vessel). Electron emission regions are formed 
on the first Substrate together with cathode and gate elec 
trodes as the driving electrodes for controlling the emission 
of electrons from the electron emission regions. Phosphor 
layers are formed on a Surface of the second Substrate facing 
the first substrate together with an anode electrode for 
placing the phosphor layers in a high potential state. 
0008. The cathode and gate electrodes cross over each 
other while interposing an insulating layer therebetween, 
and opening portions are formed at the gate electrodes and 
the insulating layer to correspond to the respective cross 
regions of the gate and the cathode electrodes. Electron 
emission regions are formed on the cathode electrodes 
within the opening portions. 
0009. A scanning signal voltage is applied to a cathode 
electrode (or a gate electrode), and a data signal Voltage is 
applied to the other electrode (e.g., the gate electrode if the 
scanning signal Voltage is applied to the cathode electrode or 
the cathode electrode if the scanning signal Voltage is 
applied to the gate electrode). Electric fields are formed 
around the electron emission regions at pixels where the 
voltage difference between the cathode and gate electrodes 
exceeds a threshold value, and electrons are emitted from 
those electron emission regions. The emitted electrons are 
attracted by the high Voltage applied to the anode electrode, 
and collide against the corresponding phosphor layers to 
emit light. 
0010. In operation, a signal distortion may be made at the 
electron emission device. The driving signals may be 
delayed due to the resistance of the driving electrodes and 
the parasitic capacitance between the driving electrodes. The 
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signal delay is proportional to the resistance and the capaci 
tance. The capacitance is directly proportional to the dielec 
tric constant of the insulating layer and the dimension of the 
overlapped regions of the cathode and gate electrodes, but is 
inversely proportional to the thickness of the insulating 
layer. 

0011. In this connection, it has been conventionally pro 
posed that subsidiary electrodes should be formed on the 
driving electrodes with a high conductive metallic material 
to reduce the resistance, and the insulating layer should be 
made to reduce the capacitance, that is, formed with a new 
insulating material having a low dielectric constant or with 
a large thickness. 
0012 However, the formation of the new insulating 
material for reducing the capacitance to minimize (or reduce 
or prevent) the signal delay involves a high material cost and 
repeated experiments to develop a new material, and hence, 
is not suitable for mass production. 
0013 Furthermore, especially with respect to the tech 
nique of increasing the thickness of the insulating layer to 
reduce the capacitance, when the insulating layer is wet 
etched to form opening portions, inclined sides are formed 
at the opening portions due to the isotropic effect of the wet 
etching process so that the opening portions of the gate 
electrodes are enlarged in size. In this case, the distance 
between the electron emission regions and the gate elec 
trodes is increased to thereby increase the corresponding 
driving voltages so that it becomes difficult to fabricate a 
high resolution display device. In addition, the uniformity in 
the emission of electrons for the pixels is deteriorated. 

SUMMARY OF THE INVENTION 

0014. It is an aspect of the present invention to provide an 
electron emission device. The electron emission device 
lowers the capacitance by improving the shape of driving 
electrodes without altering the material for the insulating 
layer and the thickness thereof, and minimizes (or reduces or 
prevents) the signal delay, thereby enhancing the display 
image quality. 

00.15 According to one embodiment of the present inven 
tion, an electron emission device includes a first Substrate 
and a second Substrate facing the first Substrate. A first 
electrode and a second electrode are formed on the first 
substrate and insulated from each other. Electron emission 
regions are electrically connected to at least one of the first 
electrode or the second electrode. A phosphor layer is 
formed on the second substrate. An anode electrode is 
formed on a surface of the phosphor layer. An area of the 
electron emission regions is an emission area, and at least 
one of the first electrode or the second electrode includes a 
pair of line portions spaced apart from each other in parallel 
while interposing the emission area therebetween and a 
connector traversing the emission area to interconnect the 
pair of line portions. 

0016. According to another embodiment of the present 
invention, an electron emission device includes a first Sub 
strate and a second Substrate facing the first Substrate. A first 
electrode and a second electrode are formed on the first 
substrate and insulated from each other. Electron emission 
regions are electrically connected to at least one of the first 
electrode or the second electrode. A phosphor layer is 
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formed on the second substrate. An anode electrode is 
formed on a surface of the phosphor layer. An area of the 
electron emission regions is a first emission area, and at least 
one of the first electrode or the second electrode has an 
opening portion formed between the first emission area and 
a second emission area and located in a direction of a length 
of the at least one of the first electrode or the second 
electrode to provide a non-overlapped area between the first 
and second electrodes. 

0017. The emission area is located at the center of the 
cross area of the first and second electrodes, and at least one 
of the first electrode or the second electrode has a subsidiary 
electrode formed on an entire surface thereof except for a 
portion of the Surface corresponding to the emission area. 
0018. According to another embodiment of the present 
invention, an electron emission device includes a first Sub 
strate and a second Substrate facing the first Substrate. A first 
electrode and a second electrode are formed on the first 
substrate and insulated from each other. Electron emission 
regions are electrically connected to at least one of the first 
electrode or the second electrode. A phosphor layer is 
formed on the second substrate. An anode electrode is 
formed on a surface of the phosphor layer. Each of the first 
and second electrodes includes a line portion and effective 
portions protruded from the line portion to correspond to 
respective pixels defined by the first substrate such that the 
line portions of the first and second electrodes cross each 
other and the corresponding effective portions of the first and 
second electrodes are overlapped with each other, and the 
electron emission regions are located at the effective por 
tions of the first electrode or the second electrode. 

0019. The electron emission regions include carbon 
nanotube, graphite, graphite nanofiber, diamond, diamond 
like carbon, Co, and/or silicon nanowire. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0020. The accompanying drawings, together with the 
specification, illustrate exemplary embodiments of the 
present invention, and, together with the description, serve 
to explain the principles of the present invention. 
0021 FIG. 1 is a partial exploded perspective view of an 
electron emission device according to a first embodiment of 
the present invention; 
0022 FIG. 2 is a partial sectional view of the electron 
emission device shown in FIG. 1; 
0023 FIGS. 3 to 6 are partial plan views of structures 
formed on the first substrate shown in FIG. 1; 
0024 FIG. 7 is a partial cut perspective view of a first 
electrode for an electron emission device according to one 
embodiment of the present invention: 
0.025 FIG. 8 is a partial cut perspective view of a second 
electrode for an electron emission device according one 
embodiment of the present invention: 
0026 FIG. 9 is a partial plan view of a structure formed 
on a first Substrate of an electron emission device according 
to a second embodiment of the present invention; 
0027 FIG. 10 is a partial plan view of a structure formed 
on a first Substrate of an electron emission device according 
to a third embodiment of the present invention; 
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0028 FIG. 11 is a partial exploded perspective view of an 
electron emission device according to a fourth embodiment 
of the present invention; 
0029 FIG. 12 is a partial plan view of a structure formed 
on the first substrate shown in FIG. 11; 
0030 FIG. 13 is a partial plan view of a structure formed 
on a first Substrate of an electron emission device according 
to a fifth embodiment of the present invention; and 
0031 FIG. 14 is a partial plan view of a structure formed 
on a first Substrate of an electron emission device according 
to a sixth embodiment of the present invention. 

DETAILED DESCRIPTION 

0032. In the following detailed description, certain 
embodiments of the present invention are shown and 
described, by way of illustration. As those skilled in the art 
would recognize, the described embodiments may be modi 
fied in various ways, all without departing from the spirit or 
Scope of the present invention. Accordingly, the drawings 
and description are to be regarded as illustrative in nature, 
rather than restrictive. 

0033 FIGS. 1 and 2 are a partial exploded perspective 
view and a partial sectional view of an electron emission 
device according to a first embodiment of the present 
invention, and FIG. 3 is a partial plan view of a first substrate 
structure shown in FIG. 1. 

0034). As shown in FIGS. 1, 2, and 3, the electron 
emission device includes first and second Substrates 2 and 4 
facing each other in parallel with a distance therebetween 
(wherein the distance between the first and second substrates 
2 and 4 may be predetermined). An electron emission 
structure is provided on the first substrate 2 to emit electrons, 
and a light emission or display structure is provided on the 
second substrate 4 to emit visible light due to the electrons 
to thereby display the desired images. 
0035) First electrodes 6 are formed on the first substrate 
2 as cathode electrodes in a direction of the first substrate 2 
(in the direction of the y-axis of FIGS. 1 and 3), and an 
insulating layer 8 is formed on the entire surface of the first 
substrate 2 such that it covers the first electrodes 6. Second 
electrodes 10 are formed on the insulating layer 8 as gate 
electrodes such that they proceed perpendicular to the first 
electrodes 6 (in the direction of the x-axis of FIGS. 1, 2, and 
3). 
0036). In this embodiment, when a cross area of the first 
and second electrodes 6 and 10 correspond to a pixel, one or 
more electron emission regions 12 are formed on the first 
electrodes 6 to correspond to each pixel, and opening 
portions 14 are formed at the insulating layer 8 and the 
second electrode 10 to correspond to the respective electron 
emission regions 12 to expose the electron emission regions 
12 on the first substrate 2. 

0037. The electron emission regions 12 are formed with 
a material for emitting electrons when an electric field is 
applied thereto under a vacuum atmosphere, such as a 
carbonaceous material and/or a nanometer (nm) size mate 
rial. In one embodiment, the electron emission regions 12 
are formed with carbon nanotube, graphite, graphite nanofi 
ber, diamond, diamond-like carbon, Co (fullerene) silicon 
nanowire, or a combination thereof. The electron emission 
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regions 12 may be formed through screen printing, direct 
growth, chemical vapor deposition, and/or sputtering. 

0038 Phosphor and black layers 16 and 18 are formed on 
a surface of the second substrate 4 facing the first substrate 
2, and an anode electrode 20 is formed on the phosphor and 
black layers 16 and 18 with an aluminum-like metallic 
material. The anode electrode 20 receives a high voltage 
required for accelerating electron beams from the electron 
emission regions 12, and reflects the visible rays radiated 
from the phosphor layers 16 to the first substrate 2 toward 
the side of the second substrate 4, thereby heightening the 
screen luminance. 

0039. Alternatively, an anode electrode may be formed 
with a transparent conductive material Such as indium tin 
oxide (ITO), instead of the metallic material. In this alter 
native case, the anode electrode may be patterned on a 
surface of the phosphor and black layers directed toward the 
second Substrate with a plurality of portions (i.e., the anode 
electrode is between the second substrate and the phosphor 
and black layers). 
0040. As shown in FIG. 4, a rectangular-shaped area 
where a first electrode 6 and a second electrode 10 cross 
each other such that opposing sides of the first electrode 6 
form a pair of long sides while opposing sides of the second 
electrode 10 form a pair of short sides. In FIG. 4, the pair of 
long sides and the pair of short sides are shown as a cross 
area A of the first and second electrodes 6 and 10. Further 
more, an area where the electron emission regions 12 are 
located to substantially emit electrons during the device 
operation is shown as an emission area B. 
0041. The emission area B is smaller in size than the 
cross area A. In one embodiment, the emission area B is 
located at the center of the cross area A. 

0042. In the case where the emission area B is placed 
within the cross area A of the first and second electrodes 6 
and 10, the first electrode 6 is formed with a pair of line 
portions 61 placed at opposing sides thereof and a connector 
62 traversing the emission area B to interconnect the pair of 
line portions 61. The second electrode 10 is also formed with 
a pair of line portions 101 placed at opposing sides thereof, 
and a connector 102 traversing the emission area B to 
interconnect the pair of line portions 101. 

0043. As shown in FIG. 5, the distance d1 between the 
line portions 61 of the first electrode 6 is larger than the 
width will of the emission area B in the direction of the width 
of the first electrode 6, and the connector 62 of the first 
electrode 6 in one embodiment has the same width as the 
width w2 of the emission area B in the direction of the length 
of the first electrode 6. 

0044) The distance d2 between the line portions 101 of 
the second electrode 10 is established to be larger than the 
width w2 of the emission area B in the direction of the width 
of the second electrode 10, and the connector 102 of the 
second electrode 10 in one embodiment has the same width 
as the width will of the emission area B in the direction of the 
length of the second electrode 10. 
0045. When the first and second electrodes 6 and 10 are 
structured in a shape like the above, as shown in FIG. 6, 
there are only four domains C in the cross area A where the 
line portions 61 of the first electrode 6 and the line portions 
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101 of the second electrode 10 are overlapped with each 
other, and a domain of the emission area B where the 
electron emission regions 12 are located. 
0046 Referring back to FIGS. 1 and 3 and considering 
the shape of the first and second electrodes 6 and 10, the first 
electrode 6 has opening portions 63 between the respective 
emission areas B in the longitudinal direction, and the 
second electrode 10 also has opening portions 103 between 
the respective emission areas B in the longitudinal direction. 
The opening portions 63 of the first electrode 6 and the 
opening portions 103 of the second electrode 10 form 
non-overlapped regions. 

0047. With the opening portion 63 of the first electrode 6, 
the length thereof in the direction of the width of the first 
electrode 6 (in the x-axis direction thereof) is larger than the 
width of the emission area B in the X-axis direction, and the 
length thereof in the longitudinal direction of the first 
electrode 6 (in the y-axis direction thereof) is in one embodi 
ment the same as the distance between the two neighboring 
emission areas B in the y-axis direction. 
0048. With the opening portion 103 of the second elec 
trode 10, the length thereof in the direction of the width of 
the second electrode 10 (in the y-axis direction thereof) is 
larger than the width of the emission area B in the y-axis 
direction, and the length thereof in the longitudinal direction 
of the second electrode 10 (in the x-axis direction) in one 
embodiment is the same as the distance between the two 
neighboring emission areas in the X-axis direction. 
0049. With the above structure, the first electrode 6 
receives driving Voltages through a pair of line portions 61, 
and Supplies electric currents required for emitting electrons 
to the electron emission regions 12 placed at the emission 
area B. The second electrode 10 also receives driving 
voltages through a pair of line portions 101 to form electric 
fields around the electron emission regions 12 due to the 
voltage difference thereof from the first electrode 6 at the 
emission area B. 

0050. As shown in FIG. 7 and according one embodiment 
of the invention, a subsidiary electrode 64 is formed on the 
entire top surface of the first electrode 6 except for the 
emission area B thereof with a high conductive metallic 
material. As shown in FIG. 8 and according to one embodi 
ment of the present invention, a subsidiary electrode 104 is 
formed on the entire top surface of the second electrode 10 
except for the emission area B thereof. 
0051) The first electrode 6 is formed with ITO having 
light transmittance, and the second electrode 10 is formed 
with chromium (Cr). The subsidiary electrodes 64 and 104 
are formed with a low resistance material Such as silver (Ag) 
and/or aluminum (Al) to lower the resistance of the first and 
second electrodes 6 and 10, thereby minimizing (or reducing 
or preventing) a Voltage drop and a signal delay. 

0052 Furthermore, the line portions 61 and the connector 
62 of the first electrode 6 may be formed with the same 
material such as ITO, or with different materials. Similarly, 
the lines portions 101 and the connector 102 of the second 
electrode 10 may also be formed with the same material or 
other (or different) suitable materials. 
0053 Spacers 22 shown in FIG. 2 are mounted between 
the first and second substrates 2 and 4, which are sealed to 
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each other at the peripheries thereof. The inner space 
between the substrates 2 and 4 is evacuated to form a 
vacuum (or to be in a vacuum state), thereby constructing an 
electron emission device. The spacers 22 are located corre 
sponding to the non-light emitting area of the black layer 18. 
For convenience of explanation, only one spacer 22 is shown 
in FIG. 2. 

0054 The above-structured electron emission device is 
driven by Supplying Voltages (which may be predetermined) 
to the first electrodes 6, the second electrodes 10, and the 
anode electrode 20 from the outside. Driving voltages with 
a voltage difference of several to several tens of volts are 
applied to the first and second electrodes 6 and 10, and a 
positive (+) Voltage of several hundreds to several thousands 
of volts is applied to the anode electrode 20. 
0.055 Accordingly, electric fields are formed around the 
electron emission regions 12 at the pixels where the Voltage 
difference between the first and second electrodes 6 and 10 
exceeds a threshold value, and electrons are emitted from 
those electron emission regions 12. The emitted electrons 
are attracted by the high Voltage applied to the anode 
electrode 20, and collide against the corresponding phosphor 
layers 16 to emit light. 

0056 With the formation of the opening portions 63 and 
103 at the first and second electrodes 6 and 10, the resistance 
is increased, but the capacitance is significantly lowered due 
to the reduction in the overlapped area of the two electrodes 
6 and 10, thereby effectively minimizing (or reducing or 
preventing) the signal delay. 

0057 FIGS. 9 and 10 are partial plan views of first 
Substrate structures of electron emission devices according 
to second and third embodiments of the present invention. 

0.058 As shown in FIG. 9, with the electron emission 
device according to the second embodiment of the present 
invention, first electrodes 6' are stripe-patterned with a width 
(which may be predetermined), and second electrodes 10' 
have substantially the same structure as that of the second 
electrodes 10 of the first embodiment. In the second embodi 
ment, the overlapped area of the first and second electrodes 
6' and 10" is reduced (as compared with stripe-patterned 
second electrodes not having opening portions 103") due to 
the opening portions 103' of the second electrodes 10'. 
thereby lowering the parasitic capacitance between the first 
and second electrodes 6' and 10'. 

0059) As shown in FIG. 10, with the electron emission 
device according to the third embodiment of the present 
invention, second electrodes 10" are stripe-patterned with a 
width (which may be predetermined), and first electrodes 6" 
have substantially the same structure as that of the first 
electrodes 6 of the first embodiment. In the third embodi 
ment, the overlapped area of the first and second electrodes 
6" and 10" is reduced (as compared with stripe-patterned 
first electrodes not having opening portions 63") due to the 
opening portions 63' of the first electrode 6", thereby low 
ering the parasitic capacitance between the first and second 
electrodes 6" and 10". 

0060 FIG. 11 is a partial exploded perspective view of an 
electron emission device according to a fourth embodiment 
of the present invention, and FIG. 12 is a partial plan view 
of a structure formed on a first substrate shown in FIG. 11. 
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0061. As shown in FIGS. 11 and 12, first electrodes 24 
are formed each with a line portion 241 proceeding in a 
direction of a first substrate 2" (in the direction of the y-axis 
of FIG. 11), and effective portions 242 protruded from the 
line portion 241 to correspond to respective pixels defined 
by the first substrate 2. Second electrodes 26 are formed on 
an insulating layer 8' each with a line portion 261 crossing 
(or proceeding perpendicular) to the line portion 241 of the 
first electrode 24 (in the direction of the x-axis of FIG. 11), 
and effective portions 262 protruded from the line portion 
261 toward the effective portions 242 of a corresponding one 
of the first electrodes 24 and overlapped with those effective 
portions 242. 

0062 One or more electron emission regions 12' are 
formed on the respective effective portions 241 of a first 
electrode 24, and opening portions 14' are formed at the 
insulating layer 8 and the effective portions 262 of a corre 
sponding second electrode 26 to correspond to the respective 
electron emission regions 12' to expose the electron emis 
sion regions 12 on the first substrate 2'. In this way, the 
effective portions 242 and 262 of the first and second 
electrodes 24 and 26 form emission areas where a substan 
tial emission of electrons is made. 

0063 Opening areas 245 are formed between the effec 
tive portions 242 of the first electrode 24, and opening areas 
265 are formed between the effective portions 262 of the 
second electrode 26. In the present application, an opening 
area may refer to the closed opening area surrounded by the 
line portions of the first and/or second electrodes and the 
connectors as with the structures of the first, second, and/or 
third embodiments, or to the partially not closed opening 
area formed by the line portions and the effective portions of 
the first and/or second electrodes as with the structure 
according to the present embodiment. 
0064. Additionally, in one embodiment, subsidiary elec 
trodes 243 and 263 are formed on the line portion 241 of the 
first electrode 24 and the line portion 261 of the second 
electrode 26, respectively. The subsidiary electrodes 243 and 
263 can compensate for the increase in resistance of the first 
and second electrodes 24 and 26 due to the reduction in line 
width. 

0065. As shown in FIG. 12, the first and second elec 
trodes 24 and 26 at each pixel are overlapped with each other 
at a domain D where the line portions 241 and 261 of the two 
electrodes 24 and 26 cross each other, and a domain B' of the 
emission area where the electron emission regions 12' are 
located. The overlapping of the first and second electrodes 
24 and 26 is not made at other domains between the first and 
second electrodes 24 and 26 at each pixel due to the presence 
of the opening areas 245 and 265. 
0066. Accordingly, with the electron emission device 
according to the present embodiment, the resistance is 
increased due to the reduction in line width of the first and 
second electrodes 24 and 26, but the capacitance is signifi 
cantly lowered due to the reduction in the overlapped area of 
the two electrodes, thereby effectively minimizing (or reduc 
ing or preventing) a signal delay. 

0067 FIGS. 13 and 14 are partial plan views of electron 
emission devices according to fifth and sixth embodiments 
of the present invention, Schematically illustrating elec 
trodes formed on a first electrode. The electrodes according 
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to the fifth and sixth embodiments are formed with combi 
nations in shape of the electrodes according to the previous 
embodiments. 

0068 Referring to FIG. 13, first and second electrodes 30 
and 32 of the fifth embodiment have substantially the same 
shape of the first electrode 6 shown in FIG. 1 and substan 
tially the same shape of the second electrode 26 shown in 
FIG. 11, respectively. The first and second electrodes 34 and 
36 shown in FIG. 14 have substantially the same shape of the 
first electrode 24 shown in FIG. 11 and substantially the 
same shape of the second electrode 10 shown in FIG. 1, 
respectively. 

0069. That is, with the present invention, the first and 
second electrodes may be formed with any suitable shapes 
provided that when they are placed on the first substrate, 
they are not partially overlapped with each other at the cross 
area thereof. 

0070. With the electron emission device according to the 
present invention, an overlapped area of a first electrode and 
a second electrode is reduced due to the shape of the first and 
second electrodes, thereby significantly lowering the capaci 
tance. Consequently, when driving signals (or Voltages) are 
applied to the first and second electrodes to control the 
emission of electrons for the respective pixels, a signal delay 
is effectively minimized (or reduced or prevented), thereby 
enhancing a display image quality. 

0071 While the invention has been described in connec 
tion with certain exemplary embodiments, it is to be under 
stood by those skilled in the art that the invention is not 
limited to the disclosed embodiments, but, on the contrary, 
is intended to cover various modifications included within 
the spirit and scope of the appended claims and equivalents 
thereof. 

What is claimed is: 
1. An electron emission device comprising: 

a first Substrate and a second Substrate facing the first 
Substrate; 

a first electrode and a second electrode, the first and 
second electrodes being formed on the first substrate 
and insulated from each other, 

electron emission regions electrically connected to at least 
one of the first electrode or the second electrode: 

a phosphor layer formed on the second Substrate; and 
an anode electrode formed on a Surface of the phosphor 

layer, 

wherein an area of the electron emission regions is an 
emission area, and wherein at least one of the first 
electrode or the second electrode comprises a pair of 
line portions spaced apart from each other in parallel 
while interposing the emission area therebetween and a 
connector traversing the emission area to interconnect 
the pair of line portions. 

2. The electron emission device of claim 1, wherein the 
first electrode is formed with the pair of line portions and the 
connector, and a distance between the pair of line portions 
is larger than a width of the emission area in a direction of 
a width of the first electrode. 
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3. The electron emission device of claim 2, wherein the 
connector of the first electrode has a width substantially 
equal to the width of the emission area in a direction of a 
length of the first electrode. 

4. The electron emission device of claim 1, wherein the 
second electrode is formed with the pair of line portions and 
the connector, and a distance between the pair of line 
portions is larger than a width of the emission area in a 
direction of a width of the second electrode. 

5. The electron emission device of claim 4, wherein the 
connector of the second electrode has a width substantially 
equal to the width of the emission area in a direction of a 
length of the second electrode. 

6. The electron emission device of claim 1, wherein the 
emission area is located at the center of a cross area of the 
first and second electrodes. 

7. The electron emission device of claim 1, wherein at 
least one of the first electrode or the second electrode has a 
subsidiary electrode formed on an entire surface thereof 
except for a portion of the Surface corresponding to the 
emission area. 

8. The electron emission device of claim 1, wherein the 
electron emission regions comprise carbon nanotube, graph 
ite, graphite nanofiber, diamond, diamond-like carbon, Co. 
and/or silicon nanowire. 

9. An electron emission device comprising: 
a first Substrate and a second Substrates facing the first 

substrate; 

a first electrode and a second electrode, the first and 
second electrodes being formed on the first substrate 
and insulated from each other; 

electron emission regions electrically connected to at least 
one of the first electrode or the second electrode: 

a phosphor layer formed on the second Substrate; and 

an anode electrode formed on a surface of the phosphor 
layer, 

wherein an area of the electron emission regions is a first 
emission area, and wherein at least one of the first 
electrode or the second electrode has an opening por 
tion formed between the first emission area and a 
second emission area and located in a direction of a 
length of the at least one of the first electrode or the 
second electrode to provide a non-overlapped area 
between the first and second electrodes. 

10. The electron emission device of claim 9, wherein the 
first electrode has the opening portion formed between the 
first and second emission areas, and a width of the opening 
portion in a direction of a width of the first electrode is larger 
than a width of the emission area in the width direction of 
the first electrode. 

11. The electron emission device of claim 10, wherein the 
opening portion of the first electrode is structured Such that 
a length of the opening portion in a direction of a length of 
the first electrode is substantially equal to a distance between 
the first and second emission areas in a longitudinal direc 
tion. 

12. The electron emission device of claim 9, wherein the 
second electrode has the opening portion formed between 
the first and second emission areas, and a width of the 
opening portion in a direction of a width of the second 
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electrode is larger than a width of the emission area in the 
width direction of the second electrode. 

13. The electron emission device of claim 12, wherein the 
opening portion of the second electrode is structured Such 
that a length of the opening portion in a direction of a length 
of the second electrode is Substantially equal to the distance 
between the first and second emission areas in a longitudinal 
direction. 

14. The electron emission device of claim 9, wherein the 
emission area is located at the center of a cross area of the 
first and second electrodes. 

15. The electron emission device of claim 9, wherein at 
least one of the first electrode or the second electrode has a 
subsidiary electrode formed on an entire surface thereof 
except for a portion of the Surface corresponding to the 
emission area. 

16. The electron emission device of claim 9, wherein the 
electron emission regions comprise carbon nanotube, graph 
ite, graphite nanofiber, diamond, diamond-like carbon, Co. 
and/or silicon nanowire. 

17. An electron emission device comprising: 
a first Substrate and a second Substrate facing the first 

Substrate; 
a first electrode and a second electrode, the first and 

second electrodes being formed on the first substrate 
and insulated from each other, 

electron emission regions electrically connected to at least 
one of the first electrode or the second electrode: 

a phosphor layer formed on the second Substrate; and 
an anode electrode formed on a Surface of the phosphor 

layer, 

wherein each of the first and second electrodes comprises 
a line portion and effective portions protruded from the 
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line portion to correspond to respective pixels defined 
by the first substrate such that the line portions of the 
first and second electrodes cross each other and the 
corresponding effective portions of the first and second 
electrodes are overlapped with each other, and 

wherein the electron emission regions are located at the 
effective portions of the first electrode or the second 
electrode. 

18. The electron emission device of claim 17, wherein 
each of the first and second electrodes has a subsidiary 
electrode formed on a surface of the line portion thereof. 

19. The electron emission device of claim 17, wherein the 
electron emission regions comprise carbon nanotube, graph 
ite, graphite nanofiber, diamond, diamond-like carbon, Co. 
and/or silicon nanowire. 

20. An electron emission device comprising: 
a first Substrate and a second Substrate facing the first 

Substrate; 
a first electrode and a second electrode, the first and 

second electrodes being formed on the first substrate 
and insulated from each other; 

electron emission regions electrically connected to at least 
one of the first electrode or the second electrode: 

a phosphor layer formed on the second Substrate; and 
an anode electrode formed on a surface of the phosphor 

layer, 
wherein an area of the electron emission regions is an 

emission area, and wherein the first and second elec 
trodes form a non-overlapped area within a cross area 
of the first and second electrodes except for a portion of 
the cross area corresponding to the emission area. 
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